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Contract progress and activities since CDRL A001.17.

Summary of progress

" Two of the three actuators (two with Pt electrodes and one with Au/Pt/Pd electrodes) which were burned
out last month have been sintered. One was broken during CIPping and was unsalvagable. The other
two were sintered without CIPping. The first actuator module broke during sintering due to either
sticking to the crucible during shrinking or from thermal shock. The heating schedule used was
10*C/min to 900°C, 1 hour hold, lC/min to 12000C, 3 hour hold, I°C/min to 500°C. The second
actuator madule was sintered at a slightly slower rate (5°C/min to 900*C, 1 hour hold, I C/Jmin to
1200 0C, 3 hour hold, l°C/min to 500°C) and placed on a burned out endcap piece on the same
composition as the actuator. This actuator module survived sintering without cracking (our first to
date).

"* Two actuator modules were made and put into burnout last month. One actuator module broke during
CIPping. The second is awaiting CIPping. This actuator module can not be sintered without CIPping
due to delaminations.

"* One actuator module is currently in burnout.

Telephone calls, trips, and significant results

0 None

Results bearing on prior problem areas

* As mentioned last month, we have encountered problems with the bags leaking during CIPping the
actuator modules. We have experimented with larger CIPping bags. However, this was not a success.
We are currently experimenting with thicker rubber tubbing.

Programmatic changes

a None

Technical or scheduling problem areas

0 None

Contract and cost schedule status

"* Expended funds as of 31 March 1994, including expenditures prior to 23 July, were $246K against a
current budget of $255K.

"* A revised cost schedule, beginning at the 23 July program restart, and reflecting the $11 4K funding gap
is attached.

Plans for April 1994

"* Three actuator modules are scheduled to be put into burnout this week.
"* Another batch of tape will be cast with a 36% volume fraction of binder.
"* Three more actuator modules will be made and put into burnout.

Preparers
Dr. Keith Bridget, Program Manager (410) 204-2229

(email: BRIDGER@mml.mmc.com)
Ms. Lori Jones, Principle Investigator (410) 204-2223
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SCHEDULE, MILESTONES, AND DELIVERABLES - Updated April 5, 1994

Phase I 1993 1994

J A[soIN[ J FIMIA MIJ
CONTRACT START

Task 1: Materials Preparation
and Device Design

"* Purchase additional starting materials

"* Formulate ceramic materials

"* Materials characterization

"• Model

Task 2: Module Fabrication

"* Prepare multilayer devices

" Burnout, isopress, and fire devices

"• Polish and terminate devices - o

Task 3: Device Testing

"* Initial electrical characterization

" Initial mechanical characterization

" Force/displacement versus field and prestress

"* Strain versus field

"* (Hipotting)

"* Reliability testing (extended cycling)

"* Final 'proof characterization

DELIVERABLES

REPORT
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